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1
SHIELD-CAN AND JIG FOR
MANUFACTURING SHIELD-CAN

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority of Korean Patent
Application No. 10-2012-0155966 filed on Dec. 28, 2012, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a shield-can and a jig for
manufacturing the shield-can.

2. Description of the Related Art

A case in which amobile communications terminal such as
a mobile phone, a personal digital assistant (PDA), and the
like has a camera module mounted therein has more
increased.

In addition, the camera module is generally mounted on a
printed circuit board, wherein the printed circuit board func-
tions in a state in which various electronic components are
mounted thereon, together with the camera module. Mean-
while, the above-mentioned electronic components are gen-
erally configured so as to form an integral module on the
printed circuit board.

However, the integral module used in a mobile communi-
cations terminal and the like may be exposed to severe elec-
tro-magnetic interference, and this electro-magnetic interfer-
ence may cause the electronic components configuring the
integral module to function abnormally.

In order to solve the above-mentioned problem, a shield-
can of a typical metal is used, where the shield-can forms an
exterior of the camera module and serves to block the electro-
magnetic interference affecting the electronic components
and to protect the camera module from an external impact.

Meanwhile, the above-mentioned shield-can is generally
mounted on a printed circuit board on which the electronic
components are mounted, such that a protruded portion of a
solder for electrically connecting the electronic components
and the printed circuit board and the shield-can may be in
contact. Therefore, short between the electronic component
and the shield-can may be generated by the contact between
the protruded portion of the solder and the shield-can.

Further, in the case in which the shield-can is mounted on
the camera module, light reflected from an upper surface of
the shield-can may interfere with light incident on a lens part
of'the camera module, such that an amount of the light toward
the lens part may be decreased.

RELATED ART DOCUMENT

Korean Patent Laid-Open Publication No. 2010-0085134

SUMMARY OF THE INVENTION

An aspect of the present invention provides a shield-can
capable of improving an amount of light incident on a lens
part and decreasing occurrance of shorts at the time of being
installed in a camera module.

Another aspect of the present invention provides a jig for
manufacturing a shield-can, capable of simultaneously form-
ing an insulating layer and an anti-reflection layer on the
shield-can.
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According to an aspect of the present invention, there is
provided a shield-can, including: a plate including a circular
through-hole formed therein for exposing a lens part; a plu-
rality of side walls extended from edges of the plate and
forming an inner space together with the plate; an anti-reflec-
tion layer stacked on an upper surface of the plate; and an
insulating layer stacked on an inner surface of any one side
wall of the plurality of side walls and at edges of inner sur-
faces of side walls neighboring the any one side wall, wherein
the insulating layer has a band shape and is stacked on lower
end portions of the inner surfaces of the side walls.

The plate and the plurality of side walls may be formed
integrally with each other and may be formed of a metal
material.

The plate may have a quadrangular shape and the plurality
of side walls may be configured of first through fourth side
walls extended from the plate.

The insulating layer may be entirely stacked on a lower end
portion of an inner surface of the first side wall and may only
be stacked on a partial region of lower end portions of corners
at which the second and third side walls and the first side wall
are connected to each other in the second and third side walls.

According to another aspect of the present invention, there
is provided a jig for manufacturing a shield-can, the jig
including: an upper jig including a plurality of cells formed
therein, each of the plurality of cells being provided with an
opening part exposing an upper surface of the shield-can; and
a lower jig including a plurality of unit cells formed therein,
the plurality of unit cells being provided with a shield-can
coupling part corresponding to a shape of the shield-can,
wherein the shield-can coupling part is provided with an open
part allowing an insulating layer to be formed on an inner
surface of the shield-can, and the plurality of unit cells are
provided with an insulating layer forming prevention jaw
protruded to the open part side in order to prevent the insu-
lating layer from being formed on a bottom surface of the
shield-can.

The plurality of cells may be provided with a separation
preventing jaw extended to the opening part side to thereby
prevent the shield-can from being upwardly separated.

Bottom surfaces of the plurality of cells may be provided
with supporting wall parts extended in order to support an
outer surface of the shield-can.

The plurality of unit cells may be provided with support
protrusions in order to support an outer surface of a side wall
of the shield-can disposed in the open part.

Bottom surfaces of the plurality of unit cells may be pro-
vided with an inclined surface in order to easily form the
insulating layer in the shield-can.

The upper jig may include upper and lower side wall parts
extended upwardly and downwardly from an edge thereof,
the lower jig may include upper and lower extending wall
parts extended upwardly and downwardly from an edge
thereof, and each of the lower side wall part and the upper
extending wall part may be formed so that at least one of four
corners thereof has a shape different from that of other cor-
ners.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and other advantages
of'the present invention will be more clearly understood from
the following detailed description taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is an exploded perspective view showing a camera
module having a shield-can installed therein according to an
embodiment of the present invention;
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FIG. 2 is a perspective view of the shield-can according to
the embodiment of the present invention when viewed from a
direction different from that of FIG. 1;

FIG. 3 is an exploded perspective view showing a jig for
manufacturing a shield-can according to an embodiment of
the present invention;

FIG. 4 is a perspective view showing an upper jig included
in the jig for manufacturing the shield-can according to the
embodiment of the present invention;

FIG. 5 is a perspective view showing the upper jig included
in the jig for manufacturing the shield-can according to the
embodiment of the present invention when viewed from a
direction different from that of FIG. 4;

FIG. 6 is a perspective view showing a lower jig included in
the jig for manufacturing the shield-can according to the
embodiment of the present invention;

FIG. 7 is an enlarged view of the part A of FIG. 6;

FIG. 8 is a perspective view showing the lower jig included
in the jig for manufacturing the shield-can according to the
embodiment of the present invention when viewed from a
direction different from that of FIG. 6; and

FIG. 9 is an enlarged view showing part B of FIG. 8.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying draw-
ings. The invention may, however, be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the invention
to those skilled in the art.

FIG. 1 is an exploded perspective view showing a camera
module having a shield-can installed therein according to an
embodiment of the present invention and FIG. 2 is a perspec-
tive view of the shield-can according to the embodiment of
the present invention when viewed from a direction different
from that of FIG. 1.

Referring to FIGS. 1 and 2, the shield-can 100 according to
the embodiment of the present invention may include a plate
120, side walls 130, an anti-reflection layer 140, and an insu-
lating layer 150, as an example.

Meanwhile, the shield-can 100 according to the embodi-
ment of the present invention may be installed so as to receive
a housing 20 of a camera module 10 therein. In addition, the
shield-can 100 may be mounted on a circuit substrate 30 of
the camera module 10.

The plate 120 may be provided with a through-hole 122 for
exposing a lens part 40 installed in the housing 20.

Meanwhile, the through-hole 122 has a shape correspond-
ing to that of the lens part 40 and may be formed so as to have
a circular shape as shown in FIGS. 1 and 2. However, the
shape of the through-hole 122 is not limited thereto, but may
have a polygonal shape.

In addition, the through-hole 122 may be formed so as to
have a diameter larger than that of the lens part 40. That is,
when the shield-can 100 is coupled to the housing 20 in a state
in which the center of the through-hole 122 and the center of
the lens part 40 do not coincide with each other, the through-
hole 122 may be formed so as to have the diameter larger than
that of the lens part 40 in order to prevent a portion of the lens
part 40 from being covered by the plate 120.
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In addition, the plate 120 may be formed so as to have a
quadrangular shape. Further, the shape of the plate 120 is also
not limited to the quadrangular shape, but may be variously
changed.

The side wall 130 is extended from an edge of the plate 120
and forms an inner space together with the plate 120. In
addition, the side wall 130 may be formed in plural.

That is, the side wall 130 may be configured of first, sec-
ond, third, and fourth side walls 131, 132, 133, and 134
extended from the plate 120 having the quadrangular shape.
However, the number of the side walls 130 is not limited to
four, but the side wall 130 may be configured of three or five
or more side walls according to the shape of the plate 120.

Meanwhile, the side wall 130 may be formed of a metal
material, and further, the side wall 130 may be formed inte-
grally with the plate 120. That is, a coupled configuration of
the plate 120 and the side wall 130 may be formed in a shape
in which a lower portion thereof is opened.

The anti-reflection layer 140 may be stacked on an upper
surface of the plate 120. In addition, the anti-reflection layer
140 serves to prevent an amount of light of the lens part 110
from being decreased by incident light reflected from the
upper surface of the plate 120 interfering with light incident
on the lens part 110.

Meanwhile, the anti-reflection layer 140 may be simulta-
neously stacked together with the insulating layer 150.

In addition, the anti-reflection layer 140 may be stacked on
the upper surface of the plate 120 by any one of, for example,
a spray method, a printing method, a dispenser method, a
transfer method, and a deposition method.

As an example, the anti-reflection layer 140 may be
stacked by the spray method or the deposition method.

As described above, since the anti-reflection layer 140 is
formed on the upper surface of the plate 120, a decrease in the
amount of the light by the shield-can 100 may be suppressed
in the case in which the shield-can 100 is installed in the
camera module 10.

The insulating layer 150 may be stacked on an inner sur-
face of any one side wall (as one example, the first side wall
131) of the side walls 130 and at edges of inner surfaces of the
side walls (that is, the second and third side walls 132 and
133) neighboring anyone side wall (that is, the first side wall
131).

In addition, the insulating layer 150 may have a band shape
and may be stacked on the side walls (that is, the first, second,
and third side walls 131, 132, and 133). Further, the insulating
layer 150 may be entirely stacked on a lower end portion of
the inner surface of the first side wall 131 and may only be
stacked on partial regions of lower end portions of corners at
which the second and third side walls 132 and 133 and the first
side wall 131 are connected to each other in the second and
third side walls 132 and 133.

In addition, the insulating layer 150 is not formed on a
bottom surface of the first side wall 131. Therefore, an elec-
trical connection between the shield-can 100 and the circuit
substrate 30 may be easily performed. That is, the shield-can
100 and the circuit substrate 30 is generally configured so as
to be electrically connected to each other, where in the case in
which the insulating layer 150 is formed on the bottom sur-
face of the first side wall 131, the electrical connection
between the shield-can 100 and the circuit substrate 30 may
not be performed.

That is, the shield-can 100 and the circuit substrate 30 is
electrically connected to each other by applying a conductive
adhesive, but in the case in which a crack is generated in the
adhesive according to an environment, the bottom surface of
the side wall 130 contacts the circuit substrate 30, such that
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the shield-can 100 and the circuit substrate 30 may be elec-
trically connected to each other.

However, in the case in which the insulating layer 150 is
formed on the bottom surface of the first side wall 131, the
possibility of electrical connectivity between the shield-can
100 and the circuit substrate 30 may be relatively low.

Therefore, since the insulating layer 150 may not be
formed on the bottom surface of the side wall 130, electrical
connectivity between the shield-can 100 and the circuit sub-
strate 30 may be improved.

In addition, the insulating layer 150 is stacked so as to be
extended to partial regions of the second and third side walls
132 and 133. Therefore, the occurrance of shorts may further
be decreased. In the case in which the circuit substrate 30 is
disposed so as to be bent or twisted, a protrusion part of a
solder for a connection between the circuit substrate 30 and an
electronic component may contact a corner side formed by
the second and third side walls 132 and 133 and the first side
wall 131.

However, since the insulating layer 150 is stacked so as to
be extended to the partial regions of the second and third side
walls 132 and 133 as described above, the occurrance of
shorts may further be decreased.

Meanwhile, since the insulating layer 150 is also simulta-
neously stacked at the time of laminating the anti-reflection
layer 140, the insulating layer 150 may be stacked on the side
wall 130 by any one of, for example, a spray method, a
printing method, a dispenser method, a transfer method, and
a deposition method.

As an example, the insulating layer 150 may be stacked by
the spray method or the deposition method.

As described above, the yield of the light toward the lens
part 40 may be improved by decreasing the reflection of the
incident light by the anti-reflection layer 140, and the short
generated in the case of being installed at the camera module
10 may also be decreased by the insulating layer 150 formed
only on the inner surface of the side wall 130.

Further, since the insulating layer 150 is stacked so as to be
extended to the partial regions of the second and third side
walls 132 and 133 while being stacked on the first side wall
131, the occurrance of shorts may further be decreased.

Hereinafter, a jig for manufacturing a shield-can according
to an embodiment of the present invention will be described
with reference to the drawings.

FIG. 3 is an exploded perspective view showing a jig for
manufacturing a shield-can according to an embodiment of
the present invention, FIG. 4 is a perspective view showing an
upper jig included in the jig for manufacturing the shield-can
according to the embodiment of the present invention, FIG. 5
is a perspective view showing the upper jig included in the jig
for manufacturing the shield-can according to the embodi-
ment of the present invention when viewed from a direction
different from that of FIG. 4, FIG. 6 is a perspective view
showing a lower jig included in the jig for manufacturing the
shield-can according to the embodiment of the present inven-
tion, FIG. 7 is an enlarged view of the part A of FIG. 6, FIG.
8 is a perspective view showing the lower jig included in the
jig for manufacturing the shield-can according to the embodi-
ment of the present invention when viewed from a direction
different from that of FIG. 6, and FIG. 9 is an enlarged view
showing part B of FIG. 8.

Referring to FIGS. 3 through 9, ajig 200 for manufacturing
a shield-can according to an embodiment of the present
invention may include an upper jig 220 and a lower jig 240, as
an example.

The upper jig 220 may be provided with a plurality of cells
222 and each of the plurality of cells 222 may be provided
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with an opening part 224 exposing the upper surface of the
shield-can 100. The opening part 224 may have a quadran-
gular shape so as to correspond to the shape of the shield-can
100.

As described above, since the upper jig 220 is provided
with the opening part 224, the anti-reflection layer 140 (see
FIG. 2) may be formed on the upper surface of the shield-can
100, that is, the plate 120 (see FIG. 2) of the shield-can 100.

In addition, each of the plurality of cells 222 may be pro-
vided with a separation preventing jaw 226 extended to the
opening part 224 side to thereby prevent the shield-can 100
from being upwardly separated.

That is, the shield-can 100 is coupled toward an upper
portion of the upper jig 220 from a lower portion of the upper
jig 220, and the upper surface of the shield-can 100 may then
be supported by the separation preventing jaw 226 to thereby
prevent the shield-can 100 from being separated from the
opening part 224.

Meanwhile, although the present embodiment describes a
case in which the separation preventing jaw 226 is formed so
as to be disposed at any one of corners of the opening part 224
by way of example, a position of forming the separation
preventing jaw 226 is not limited thereto.

In addition, bottom surfaces of the plurality of cells 222
may be provided with supporting wall parts 228 extended in
order to support an outer surface of the shield-can 100, as
shown in FIG. 5. That is, the supporting wall part 228 sup-
ports the outer surface of the shield-can 100 so as to dispose
the shield-can 100 at a predetermined position. To this end,
the supporting wall part 228 may also be formed in a shape
corresponding to that of the shield-can 100. In other words,
the supporting wall part 228 may be formed so as to have a
frame shape.

In addition, the upper jig 220 may include upper and lower
side wall parts 230 and 232 extended upwardly and down-
wardly from an edge.

Meanwhile, the lower side wall part 232 may be formed so
that at least one of four corners thereof has a shape different
from that of other corners, whereby the upper and lower jigs
220 and 240 may be coupled to each other in a predetermined
direction when coupling the upper and lower jigs 220 and 240
to each other.

That is, the lower side wall part 232 may have the frame
shape. In addition, as shown in FIG. 5, three corners of four
corners of the lower side wall part 232 are formed so as to be
rounded and the remaining one corner may be formed at a
right angle.

Therefore, when coupling the upper and lower jigs 220 and
240 to each other, the upper and lower jigs 220 and 240 may
be coupled to each other in a predetermined direction. The
detailed description thereof will be provided below.

The lower jig 240 may be provided with a plurality of unit
cells 242, and each of the plurality of unit cells 242 may be
provided with a shield-can coupling part 244 corresponding
to the shape of the shield-can 100.

Meanwhile, the shield-can coupling part 244 is protruded
upwardly from the unit cell 242 and is insertedly disposed in
an inner space of the shield-can 100 when being coupled to
the shield-can 100. To this end, appearance of the shield-can
coupling part 244 may have a shape similar to that of the
housing 20 (see FIG. 1) included in the camera module 10
(see FIG. 1).

In addition, the shield-can coupling part 244 may be pro-
vided with an open part 246 allowing the insulating layer to be
formed on an inner surface of the shield-can 100. That is, the
open part 246 may be formed in the shield-can coupling part
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244 so as to expose the inner surface of the shield-can 100 to
the outside of the lower jig 240.

More specifically, as shown in FIG. 2, the open part 246 is
formed in the shield-can coupling part 244 so that the insu-
lating layer 150 (see FIG. 2) may be formed on the inner
surface of the side wall 130 (FIG. 2) of the shield-can 100.
Therefore, the lower end portion of the first side wall 131
(FIG. 2) and the partial regions of the lower end portions of
the second and third side walls 132 and 133 (see FIG. 2)
neighboring the first side wall 131 configuring the above-
mentioned side wall 130 may be exposed to the outside of the
lower jig 240.

Meanwhile, the open part 246 is formed at the lower end
portion of the shield-can coupling part 244 as more specifi-
cally shown in FIG. 7, and may have a shape in which the
lower end portion of the first side wall 131 and the partial
regions of the lower end portions of the second and third side
walls 132 and 133 are exposed.

In addition, the plurality of unit cells 242 may be provided
with an insulating layer forming prevention jaw 248 pro-
truded to the open part 246 side in order to prevent the insu-
lating layer 150 from being formed on the bottom surface of
the shield-can 100, as more specifically shown in FIG. 9.

That is, the insulating layer forming prevention jaw 248
serves to prevent the bottom surface of the first side wall 131
and the partial regions of the bottom surfaces of the second
and third side walls 132 and 133 from being exposed from the
lower jig 240 to thereby prevent the insulating layer 150 from
being formed on the bottom of the first side wall 131 and the
bottom surfaces of the second and third side walls 132 and
133.

To this end, the insulating layer forming prevention jaw
248 may be extended toward the open part 246 side from the
unit cell 242. Therefore, in the case in which the shield-can
100 is coupled to the lower jig 240, an upper surface of the
insulating layer forming prevention jaw 248 contacts the bot-
tom surface of the first side wall 131 and the partial regions of
the bottom surfaces of the second and third side walls 132 and
133. Therefore, the bottom of the first side wall 131 and the
partial regions of the bottom surfaces of the second and third
side walls 132 and 133 may not be exposed to the outside.

In addition, each of the plurality of unit cells 242 may be
provided with a supporting protrusion 250 in order to support
the outer surface of the side wall 130 of the shield-can 100
disposed in the open part 246, as more specifically shown in
FIG. 7. That is, in the case in which the shield-can 100 is
coupled to the shield-can coupling part 244 of the lower jig
240, the lower end portion of the outer surface of the first side
wall 131 is supported by the supporting protrusion 250, such
that the shield-can 100 may be maintained at a predetermined
position.

Meanwhile, bottom surfaces of the plurality of unit cells
242 may be provided with inclined surfaces 252 in order to
easily form the insulating layer 150 in the shield-can 100, as
shown in FIG. 9. In addition, the inclined surface 252 is
inclined toward the open part 246 side to thereby serve to
easily introduce particles configuring the insulating layer 150
into the open part 246 in the case in which the insulating layer
150 is formed by the spray method or the deposition method.

In addition, the lower jig 240 may include upper and lower
extending wall parts 254 and 256 extended upwardly and
downwardly from an edge.

Meanwhile, the upper extending wall part 254 may be
formed so that at least one of four corners thereof has a shape
different from that of other corners.
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Thatis, the upper extending wall part 254 may have a frame
shape, three corners of four corners thereof are formed so as
to be rounded and the remaining one corner may be formed at
a right angle.

Therefore, when coupling the upper and lower jigs 220 and
240 to each other, the upper and lower jigs 220 and 240 may
be coupled to each other in a predetermined direction.

Meanwhile, the outer surface of the upper extending wall
part 254 contacts an inner peripheral surface of the lower side
wall part 232 when coupling the upper and lower jigs 220 and
240 to each other. In other words, the upper extending wall
part 254 may be insertedly disposed in the lower side wall part
232 when coupling the upper and lower jigs 220 and 240 to
each other.

Therefore, it may be prevented that the particle configuring
the insulating layer 150 and the anti-reflection layer 140 is
introduced into a space formed by the upper and lower jigs
220 and 240 when coupling the upper and lower jigs 220 and
240 to each other.

Therefore, the insulating layer 150 and the anti-reflection
layer 140 may be formed in the shield-can 100 only by the
opening part 224 of the upper jig 220 and the open part 246 of
the lower jig 240.

As described above, since the shield-can 100 is mounted on
the upper and lower jigs 220 and 240 and the anti-reflection
layer 140 and the insulating layer 150 are simultaneously then
formed, the manufacturing yield may be improved.

In addition, it may be prevented that the insulating layer
150 is formed on the bottom surface of the shield-can 100 by
the insulating layer forming prevention jaw 248 protruded to
the open part 246 side of the lower jig 240.

As set forth above, according to the embodiments of the
present invention, reflection of light incident through an anti-
reflection layer is decreased, whereby an amount of the light
toward a lens part may be improved.

In addition, occurrance of shorts at the time of being
installed at a camera module may be decreased by an insu-
lating layer formed only on an inner surface of a shield-can,
and the insulating layer may not be formed on a bottom
surface of the shield-can such that an electrical connection
between a circuit substrate and the shield-can may be easily
performed.

In addition, an anti-reflection layer and an insulating layer
may be simultaneously formed on the shield-can by an open-
ing part and an open part formed in the upper and lower jigs,
whereby a manufacturing yield may be improved.

Further, the insulating layer may not be formed on a bottom
surface of the shield-can by an insulating layer forming pre-
vention jaw.

While the present invention has been shown and described
in connection with the embodiments, it will be apparent to
those skilled in the art that modifications and variations can be
made without departing from the spirit and scope of the
invention as defined by the appended claims.

What is claimed is:

1. A shield-can, comprising:

aplate including a circular through-hole formed therein for
exposing a lens part;

a plurality of side walls extended from edges of the plate
and forming an inner space together with the plate;

an anti-reflection layer stacked on an upper surface of the
plate; and

an electrical insulating layer stacked on an inner surface of
any one side wall of the plurality of side walls and at
edges of inner surfaces of side walls neighboring the any
one side wall,
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wherein the electrical insulating layer has a band shape and
is stacked on lower end portions of the inner surfaces of
the side walls so as to prevent the plurality of side walls
from contacting a protrusion portion of a solder formed
on a substrate,
wherein the plate has a quadrangular shape and the plural-
ity of side walls are configured of first through fourth
side walls extended from the plate, and
wherein the electrical insulating layer is entirely stacked on
a lower end portion of an inner surface of the first side
wall and is only stacked on a partial region of lower end
portions of corners at which the second and third side
walls and the first side wall are connected to each other
in the second and third side walls.
2. The shield-can of claim 1, wherein the plate and the
plurality of side walls are formed integrally with each other
and are formed of a metal material.
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